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(54) PRODUCING METHOD FOR SIUCON CARBIDE SEMICONDUCTOR DEVICE 

(57)Abstract: ^t- o< 

PROBLEM TO BE SOLVED: To improve diffusion 
coefficient and to enable activation rating when an 
impurity layer is formed on a silicon carbide 
semiconductor through ion implantation. 
SOLUTION: An impurity layer 51 (such as a base region, 
for example,) having a desired concentration is formed 
by repeatedly performing the process of implantingjow- 
concentration ions to be an impurity concentration lower 
than the desired impurity concentration to a silicon 
carbide semiconductor substrate 50 and activating the 
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ions implanted by the low-concentration ion implantation 
at a heat treatment temperature later. Thus, the 
diffusion coefficient at the diffusing of the implanted ions 
can be improved, in comparison with the case of forming 
an impurity layer by simultaneously performing high- 
concentration ion implantation, when heat treatment is 
performed after executing the low-concentration ion 
implantation and furthermore, the activation rate of ions 
can be improved. 
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Kft-lxtTKT-V-y^-Xjf 3 0 a. 3 0 b £ffM1" 

[0 0 3 8] i©tl, i!)D3iS«E^ 4 0 0 keVit 
*it(^«t«3, SASSHO. 5-1 umMmt*"). 
±3Sm V'MLJ* >SAttK «fc o TSA S ftfc-f * >« 
«KWCtt% f-f-y^-XlSOa, 3 0b 
in" Mxfcfjg 2 £:©&£■&■« 1 . 5~2//rat« 
;tt-t4 0 ctiiciO, ^-xl«3a, 3 b©— 35 40 

a. 3 0 b(±. n + l7-XiS4 a. 4 b KSft fcft 
^SfltflcJft^n-St&lc, p-S^-X^iS3a. 3 
bffl«fY-7X-xf3 0 a> 3 0bi«$nt 
ff**«J»<4-9fc»»*«, T'^-7X-xg3 0 a. 3 

«#ig<^fi££n* 0 

[ 0 0 3 9 1 £©«fc-5i;:, g^^SKftSr'-f-y 
-<-xJf 3 0 a. 3 0 b?:. fcaSGM^vaASl/fa 
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10 

3 a. 3b*JB«-f*i:SfcH»©»*aW&ft*. 
CB4 (a) Izm-JMi LTOI2 2Zm£Ltz'<£, 

W 7«rJBffi-r*. ;r©£#. sm^SSti 1 0 8 0 

[ 0 0 4 0] -€■©&, y-> SHtgt 7 ©±(C*" ') v 'J a 
>y-hW18£LPCVDtc < J;9t£«-f6o £©£# 
©JfflBIS«H6 0 Ot t+&. 

en 4 (b) ic^-rxg) y- MesK 7 © 

*Bff»*l»£Lfc», LTO«fc9tt4»IW9*J&8t 
L-y- h «fl&t 7 SrSo . iDSUlt ticBKffilKU 4 
2 5tT-*»9> f&m&lz 1 0 0 0t©T^-;u£frT. 
[ 0 0 4 1 ] (HI 4 (c) C^-TIg] -t LT. ^ffiT? 
©i|X/^7 ? 'J V/icJ: "3 7-X«H 1 OXtfKU'f 
>nm 1 1 1 0 0 0t©T 

MOSFET^«. i©II^7-MOS 
FETOfFffl (ftflO ftKifl-T*. 
[ 0 0 4 2] ^MOSFETIiy-vUt?!©!^ 

- Ft-nwt)©f*^t, #u -> y 3 >y- 

+ t'J7tt, p-I*c-^««3a, 3bifflft^ 
5 i:*-'J : > y 3 Vy- h«ig8 V©]y5©{±¥M§J© 
y 3 >y- h«g 8 l-«E«rEpja1-^> c t c J: 0 . tkM 

t +• * ;ug 5 >k y -> u n > y- h 8 1 ©F B i©tt* 

Mif©Mt^gP^f»©EP*p*l±©«](cJ; *)$iVZ>m&.m 

[0 0 4 3] jK'JS/U3 >y-h«@8©tt» 

Hff^rS 1 (Dttmmmt L, P -I^-xW3a, 3 
b ©tt<W£H 2 ©tt*HSt L. *;Hi 5 

Oft*H»«r» 3 ©{±*M»t Ltzt « 1 3 © 
tt*MS©^^*'JfflLT. IIft^JH5©nl©+ 
* -J T5r^(t-T^«(3^ 1 ~m 3 ©{±*HS<h*ffi^ 

[ 0 0 4 4 ] i/c. *7tt«K*i^T, SWi, p 

- s^-xhm 3a, 3b xt/^ y -> u n >y- h mm 
jfM$ n-s.ii otfMfr h jk y > y ^ >y- h 8 k 

*tLTiEffl'W7X«:fl9&t4i:, V-httiBBI (S i 

o 2 ) 7 t%m=f-**)\<mi t©r B ^©wB(-fc^Tn + 

S7-XiM4 a, 4 b^?>n- MKU7 Kfi«2S|fiJ 
^i50 r -1.5 1 + *;ufflM*«$n. *>««t^-f 7f 
•/^n*. C©t#. «?(±. n + fflV-X««4 
a. 4 b*e»t^;H5 &14LlIft*;H 

2 (HU7Hi«) «?t±. n + S^®^ 
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WSl\ (n + HWV) ^SBlceitn^o 
[0 0 4 5] C©iTfcy-h^g8(CIE©«/±*EniD 
-f&ciKJ: 9. ^ffi? + ^;bH5(cS«S^-v^^?r 
eisa^-ti-. v-xii l otKi/i" >«ffi l l t<nm\z 

6^-7,11$ 3 a. 3b^f-f-7X-xl3 0a, 3 

o b zmmoj * -s^RxfmmiM&m-tzt iz 

-T-i-if^, ^J^lfa®^-^^;bH5 J f ) V-^Mii4 a. 10 

[ 0 0 4 6] ±|2ffiSS^4->aASt>m&®I 
g{±. SKi&Kfc l 3 0 0°C{mftLtz££4*yi±A 

*>Y±AilJK (SSSES) ^iiiiLt, ^*>aA£P3 

W*.tt, 1 0 0 keVWEfcfcWC, lxl0 14 cm L2 
«: 5»W-e|QfcLr^**^-ett, ^©&©T^-;bB# 
M 3 0 #£#*T 3 5 »H©Ig(itmM©«ffi«^tt 20 
4MI fcJKJS-T ilt^S*®?** - ©#&fc*f 
LT K-XM£ l/immzW.'PZ-&. 3x 1 0 13 cm 
- z <D&mzy 1 5 #IWTM * >&A£fj 3 <fc o (c LT _ 



[0 1] 



KM* 3 5>i;:<i>ft ifc, R 

[0 1 ] #£iPi©-3gtt^»cfctt*8ffi/W-M0 S 
[0 2] @K^1-«S-'W-MOSFETOi!lJiXg 
[0 3] @2l=ft<«EM^ , 7-MOSFET©SljiIg 
[0 4] @3K&<«i!/W-MOSFET©KSiIg 
[0 5] -f ^vaACfcttifUStftott^tr^-tH-e* 

(a) wsmbm * y&A(Dm£**-tmr'& <o , 

( b ) (iaiiS-T 4- >aA©«^«:S-rHi?**. 
[^©iMH] 

l-n + 2-n-SxtI, 3 a. 3 b 
-p- m^-^m, 4 a. 4 b-n + fflV-XfB*, 
5-*ifff-i'*;UJi (n- as i CS) , 5 a-n" 9 
B©8P$K 5b-n + MS©^ 7-y-neiw, 

8-y-hwi. io-v-xm 1 1 

-KU-f >«M. 




[0 2] 
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B + (lOOk.V, i0 12 ~S0 1s cm"*) 




B + (SOOkeV. 1 0 14 ~10 ,5 om^) 

1 1 I I J I I I I 
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